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(57) Abstract: 

PURPOSE: To refer to the knowledge of the objective 
field of text by using a natural language. 
CONSTITUTION: This device is equipped with an 
inputting part 11 which inputs the text, language 
dictionary 138 which stores a formal specification 
for a text analysis, objective knowledge storage 
part 139 which stores objective knowledge as the 
knowledge of the objective field of the text, and 
analyzing parts 25-27 constituted of plural levels, 
which operate the analysis of at least one level to 
the text inputted by the inputting part 11 by using 
the language dictionary 138 and the objective 
knowledge storage part 139. Then, whether the 
analyzed results of those analyzing parts 25-27 are 
described based on the objective knowledge is 
retrieved, and the retrieved result can be 
displayed at a display part 15. The content of the 
objective knowledge storage part 139 concerned with 
the retrieved result is converted into the natural 
language, and output ted, and the natural language is 
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(54) TEXT ANALYZING DEVICE 

(57)Abstract: 

PURPOSE: To refer to the knowledge of the objective field 
of text by using a natural language. 

CONSTITUTION: This device is equipped with an inputting 
part 1 1 which inputs the text, language dictionary 1 38 which 
stores a formal specification for a text analysis, objective 
knowledge storage part 139 which stores objective 
knowledge as the knowledge of the objective field of the 
text, and analyzing parts 25-27 constituted of plural levels, 
which operate the analysis of at least one level to the text 
inputted by the inputting part 1 1 by using the language 
dictionary 1 38 and the objective knowledge storage part 
1 39. Then, whether the analyzed results of those analyzing 
parts 25-27 are described based on the objective knowledge 
is retrieved, and the retrieved result can be displayed at a 
display part 1 5. The content of the objective knowledge 
storage part 1 39 concerned with the retrieved result is 
converted into the natural language, and outputted, and the 
natural language is displayed at the display means 1 5. 
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damages caused by the use o£ tbis trcuislation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The language dictionary which memorized the formal specification for an input means to 
input a text with natural language, and sentential calculus. The object knowledge storage section which 
memorized object knowledge as knowledge in the object field of a text. The analysis means which 
consists of two or more level which analyzes using said language dictionary and said object knowledge 
storage section to the text inputted fi"om said input section about the analysis of at least one level, In the 
sentential calculus equipment which has a verification means to verify whether the analysis result in an 
analysis means is described based on the object knowledge of said object knowledge storage section, 
and enabled the display of the verification result in this verification means for a display means Sentential 
calculus equipment characterized by providing a means to display this natural language on said display 
means while changing and outputting the contents related to the verification result in said verification 
means of said object knowledge storage section to natural language at least. 

[Claim 2] The language dictionary which memorized the formal specification for an input means to 
input a text with natural language, and sentential calculus, The object knowledge storage section which 
memorized object knowledge as knowledge in the object field of a text. The analysis means which 
consists of two or more level which analyzes using said language dictionary and said object knowledge 
storage section to the text inputted fi-om said input section about the analysis of at least one level, In the 
sentential calculus equipment which has a verification meeins to verify whether the analysis result in an 
analysis means is described based on the object knowledge of said object knowledge storage section, 
and enabled the display of the verification result in this verification means for a display means Sentential 
calculus equipment characterized by providing a means to store this knowledge in said object knowledge 
storage section while judging knowledge storable in said object knowledge storage section fi-om the 
sentence inputted with natural language firom said input means. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the sentential calculus equipment used for the analysis 
of a text in various language-processing equipments, such as text polish exchange equipment, an 
automatic translator, a dialog system, and a program specification description system by natural 
language. 
[0002] 

[Description of the Prior Art] In recent years, in various language-processing equipments, such as a 
machine translation machine, a specification description system by natural language, and a technical 
writing support system, what analyzes using the knowledge of the field made into the knowledge for 
natural language analysis and the object of a document to a text, and understands the contents of the text 
attracts attention. 

[0003] With such language-processing equipment, when analyzing to the text inputted, the sentential 
calculus equipment which level, such as morphological analysis and syntax analysis, is different, 
namely, performs analysis using the different analysis approach is used. 

[0004] By the way, when the analysis result is displayed, analysis goes wrong conversely, when it 

succeeds in analysis, and an error is detected, he is trying to display what displays only the result of 

having failed, and the analysis result in the time of analysis going wrong as a result of having analyzed 

one or more sentences in such sentential calculus equipment. For example, in the specification 

description system by natural language, if it succeeds in the analysis when analyzing a sentence like 

"there are defrosting control and breath refiigeration control as low order control of firozen control", the 

following conversion results will be obtained, for example. 

"refiigeration control : (defi-osting control & breath refiigeration control) " 

When such an output is obtained, relation of A "A:B" Unrelated is high order control of B. 

"B&C" As for B and C, unrelated relation has a juxtaposition relation. 

"(D)" The becoming display contains all the elements in (). 

** — if the operator holds each knowledge like, an operator can interpret it as analysis which the right, 
i.e., an operator, meant [ analysis ] having been performed. 

[0005] When the analysis of an above-mentioned text goes wrong, however, "analysis went wrong", 
[ for example, ] If only the result of having failed is outputted, whether the cause of analysis failure is in 
the sentence itself Or whether it is in the knowledge currently built on the computer and whether there is 
any cause of further others An operator cannot judge at all, but by the time an operator judges the cause 
of analysis failure, a useless effort will be consumed, and it has become the cause which causes big 
trouble to efficient text creation. 

[0006] a case as it failed as a result of on the other hand having analyzed a sentence like "turning on 
breath refrigeration LED" ~ " — "— the relation between "tuming on" on with breath refiigeration LED" 
is not known. " — also when the analysis result in the time of analysis going wrong like was displayed, it 
had produced same un-arranging with having mentioned above, without the ability of an operator being 
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able to judge the reason of failure exactly. 

[0007] here " - the relation between "turning on" on with breath refrigeration LED" is not known. 
", if a display, simultaneously analysis are made to display the purport that "semantic-analysis level" 
went wrong It is because analysis did not fail in "morphological analysis level" and "syntax-analysis 
level" and the relation of "tuming on" on with "breath refrigeration LED" is not set up as knowledge on 
a computer, and it can judge an operator now that what is necessary is just to change the part which 
affects a semantic analysis. 

[0008] However, in order to change in fact the part which affects a semantic analysis and to display the 
knowledge of these object field for the knowledge of the object field also as reference preparations with 
natural language by the former, It was difficult for the operator who is narrow-minded about object 
knowledge to understand the contents of object knowledge, and these activities had a fault accompanied 
by great difficulty to make new registration of object knowledge, correction, etc. fiirther. 
[0009] 

[Problem(s) to be Solved by the Invention] Thus, if it was in conventional sentential calculus equipment, 
even if the operator who does not understand the configuration approach of the object field was going to 
operate it to refer to the knowledge of the object field etc., there was a trouble with it difficult [ to make 
reference and modification of the object knowledge field ]. 

[0010] This invention was made in view of the above-mentioned situation, can refer to the knowledge of 
the object field using natural language, and, moreover, also aims modification of object knowledge at 
offering the document analysis equipment which can respond with natural language. 
[0011] 

[Means for Solving the Problem] The language dictionary which memorized the formal specification for 
an input means by which the sentential calculus equipment of this invention inputs a text, and sentential 
calculus. The object knowledge storage section which memorized object knowledge as knowledge in the 
object field of a text. The analysis means which consists of two or more level which analyzes using said 
language dictionary and said object knowledge storage section to the text inputted from said input 
section about the analysis of at least one level. It has a verification means to verify whether the analysis 
result in an analysis means is described based on the object knowledge of said object knowledge storage 
section. Enable the display of the verification result in a verification means for a display means, and a 
means to display this natural language on a display means while changing and outputting the contents of 
the object knowledge storage section related to the verification result in a verification means to natural 
language is provided. Moreover, while judging knowledge storable in the object knowledge storage 
section from the sentence inputted with natural language from the input means, he is trying to provide a 
means to store this knowledge in the object knowledge storage section. 
[0012] 

[Function] As a result, according to this invention, when it is verified by verification of an analysis 
result that it is unsuitable, matched-pairs elephant knowledge can be displayed on the cause judged that 
is unsuitable with natural language, and an operator can refer to this. Moreover, object knowledge can 
also be registered from the sentence described with natural language. Thereby, when an error is detected 
in sentential calculus, it becomes easy for an operator to distinguish the cause and creation of an 
efficient text is attained. 
[0013] 

[Example] Hereafter, one example of this invention is explained according to a drawing. 
[0014] Drawin g 1 shows the outline configuration of this example. 1 1 is the input section and he is 
trying for this input section 1 1 to input the text and editing command which should analyze in drawing. 
In this case, generally as the input section 1 1, a keyboard, a magnetic disk, a magnetic tape, OCR, a 
mouse, etc. are used. 

[0015] The control section 13 is connected to the input section 11. While it processes analysis, a display, 
etc. to the text inputted from the input section 1 1, a control section 13 performs edit processing to an 
editing command, had the input-control section 135, the edit control section 133, the analysis control 
section 137, the display and control section 131, etc. here, and in the input section 1 1 and the edit 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



12/14/2004 




control section 133, the analysis level change section 21 is connected to the text storage section 17 and 
the analysis control section 137, and it has connected [ section / 135 / input-control ] the display 15 to 
the display and control section 1 3 1 , respectively. In addition, generally as a control section 13, a 
microcomputer is used. 

[0016] He connects with the edit control section 133, and is trying for the above-mentioned input- 
control section 135 to pass the information about the dociunent inputted from the input section 1 1, the 
signal which directs processing with the conmiand for edit, and the information for analysis to the edit 
control section 133. Moreover, it connects with the input-control section 135, a display and control 
section 131, and the analysis control section 137, and the edit control section 133 is made to process 
deletion, addition, modification, etc. of a sentence based on the edit directions from the input-control 
section 135. It connects with the analysis level change section 21 and the edit control section 133, and 
the analysis control section 137 changes analysis level based on the information passed from the edit 
control section 133, and he is also trying to send the information from the object knowledge storage 
section 139 to each analysis sections 25, 26, and 27 through a language dictionary 138 or the object 
control section 140 furthermore. He is trying for a display and control section 131 to display an analysis 
result and the information at the time of analysis failure on a display 15 based on the information which 
is connected to the edit control section 133, displays the text which had the input from the edit control 
section 135, and displays suitably according to the editing command which had the input from the edit 
control section 133, and is passed from the edit control section 133 fiirthermore. 

[001 7] The text storage section 17 is for memorizing various information which accompanies a text and 
it, and a magnetic disk, a magneto-optic disk, a magnetic tape, etc. are used here. Moreover, the analysis 
level change section 21 is for changing the analysis sections 25, 26, and 27 of two or more level, and, 
connecting to the text for analysis. In this case, the analysis level specification part 23 is connected to 
the analysis level change section 21, and assignment of analysis level is performed in it by the operator. 
[001 8] The analysis section 25 performs Japanese morphological analysis, and is made to perform 
analysis which divides a Japanese sentence into a morpheme with reference to the language dictionary 
section 138. The analysis section 26 analyzes Japanese syntactic structure based on the text of Japanese 
by which morphological analysis was carried out, and he is trying to determine the structure of texts, 
such as dependency structure. And the analysis section 27 performs a Japanese semantic analysis, and 
analyzes a Japanese semantic structure based on the text of Japanese the syntax of was analyzed with 
reference to the language dictionary section 138 and the object knowledge storage section 139, and he is 
trying to determine the semantics of a text. 

[0019] Here, the above-mentioned language dictionary section 138 accumulates the object for the 
morphological analysis of an input statement, the object for syntax analysis, and the formal specification 
table for semantic analyses. Moreover, the object knowledge storage section 139 accumulates an object 
knowledge table as knowledge of the object field of the text of the soxirce language. In addition, a 
display 15 is used in order to display a document, an analysis result, etc., and a CRT display, a liquid 
crystal display, etc. are used here. Drawing 2 is for explaining the flow of analysis processing with the 
sentential calculus equipment constituted in this way. 

[0020] First, in step 210, when the level of analysis is specified by the analysis level specification part 
23, or when analysis level is specified by the analysis control section 137, analysis processing 
corresponding to the level as which steps 220, 230, and 240 were each specified is performed. 
[0021] For example, when morphological analysis level is specified as analysis level at step 210, it 
progresses to step 220, and morphological analysis is performed, referring to the table for morphological 
analysis of a language dictionary 138 to the character string inputted by the analysis section 25. Here, 
when it succeeds in morphological analysis, it progresses to step 230 and comes to perform syntax- 
analysis processing. 

[0022] Referring to the table for sjmtax analysis of a language dictionary 138 about the word obtained in 
the morphological analysis processing 220, and its part-of-speech information, syntax-analysis 
processing at step 230 analyzes fimctor, and determines the syntactic structure of a sentence. And when 
it succeeds in sjmtax analysis also here, it progresses to step 240 and comes to perform semantic- 
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analysis processing. 

[0023] Semantic-analysis processing at step 240 changes the syntactic structure of an input statement 
into a semantic structure by referring to the table for semantic analyses of a language dictionary 138, and 
the object knowledge table of the object knowledge storage section 139, respectively. 
[0024] After the analysis of each level carried out in this way is completed, it progresses to step 241 and 
verification of a text is performed firom an analysis resuh. In this case, verification of an analysis result 
is performed by investigating whether the analysis result is described based on the object knowledge 
which is knowledge in the object field of the object knowledge storage section 139. And it progresses to 
step 242 and it is judged whether an unsuitable part exists as a result of verification. Here, if an 
unsuitable part does not exist, the analysis result at this time is displayed (step 245), and processing is 
shifted to analysis termination (step 290). 

[0025] On the other hand, when an unsuitable part exists, the analysis level which progressed and went 
wrong is displayed on step 250. For example, when morphological analysis goes wrong at step 220, 
analysis failure level is set up with "morphological analysis." Subsequently, step 260 performs 
highlighting of the part judged to be delivery and the cause in the information on highlighting of a 
failure part to the display and control section 131. Furthermore it progresses to step 270 and judges 
whether the rewriting candidate of an analysis failure part exists. 

[0026] By judgment here, when a rewriting candidate exists, it progresses to step 280, and rewrites to a 
display 15, and a candidate is displayed. On the other hand, when a rewriting candidate does not exist, it 
progresses to step 285, rewrites to a display 15, and comes to display those without a candidate. And it 
waits for termination of processing at these steps 280 or step 285, and processing is shifted to analysis 
termination (step 290). 

[0027] In addition, also with syntax analysis at step 230, and the semantic analysis in step 240, although 
**** described the case where morphological analysis went wrong at step 220, if these analyses go 
wrong, processing of step 250 mentioned above - step 285 will come to be performed. Here, the case 
where the specification of a refiigerator is created as an example is explained. 
[0028] The case where the sentence "a compressor is operated when the temperature of a sensor is 0 
degree C" operate [ in this case, ] Becoming is inputted is explained. In this case, the table shown in a 
language dictionary 138 at drawin g 3 , drawin g 5 , and drawin g 7 , respectively as the object for 
morphological analysis, the object for syntax analysis, and an object for semantic analyses shall be 
stored, and the object knowledge table shown in drawing 8 shall be stored in the object knowledge 
storage section 139. 

[0029] First, in step 210, when the level of analysis is not specified, analysis of the word, part of speech, 
and conjugated form using the table for morphological analysis shown in drawing 3 is performed, and 
the morphological analysis result shown in drawing 4 is obtained. In this example, since all words exist 
in the dictionary, it progresses to syntax-analysis processing of step 230. 

[0030] In syntax-analysis processing of step 230, syntactic structure is generated by referring to the table 
for syntax analysis shown in drawing 5 . The syntax-analysis table shown in drawin g 5 here means the 
rewriting rule in phrase structure grammar, and actuation which rewrites the part-of-speech train in a 
sentence and the symbol string of the right-hand side in which collating succeeded in a left hand symbol 
train is performed. The syntax-analysis result which this shows to drawin g 6 is obtained. Since syntax 
analysis is also successfiil in this example, it progresses to step 240. 

[0031] In semantic-analysis processing of step 240, a semantic structure is generated by referring to the 
object knowledge table shown in the table for semantic analyses shown in drawing 7 , and drawing 8 
using the sjmtax-analysis result shown in drawin g 6 . 

[0032] In tiiis case, since "operation" node does not exist in the object knowledge table shown in 
drawing 8 , the regulation collated in the semantic-analysis regulation of drawing 6 does not exist. For 
this reason, a semantic-analysis result as shown in drawing 9 is obtained, and it progresses to text 
verification at the following step 241. 

[0033] In this case, although it investigates whether the analysis result is described based on the object 
knowledge which is knowledge in the object field of the object knowledge storage section 139 at step 
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241, since the regulation collated in a semantic-analysis regulation about "operation" node and a 
"compressor" node here does not exist, it is regarded as abnormalities. It is judged with those with 
abnormalities at step 242 by this, and progresses to step 250. 

[0034] At step 250, "semantic-analysis level" is set up as level which failed in analysis. Subsequently, it 
progresses to step 260 and highlighting of the part judged to be the cause is performed. In this example, 
as shown in drawing JO , highlighting of the part of "operation" comes to be carried out to a 
"compressor." 

[0035] Next, although it progresses to step 270 and existence of the rewriting candidate of an analysis 
failure part is judged, in this example, since the rewriting candidate about a "compressor" and 
"operation" does not exist, it progresses to step 285, and a rewriting candidate does not display. And it 
progresses to step 290 and analysis processing is ended. It seems that the display by the display 15 in 
this case is shown in drawing JO . Drawing 15 shows the flow of refer to the object knowledge by the 
object knowledge control section 140 to the object knowledge storage section 139 of operation. 
[0036] In this case, existence of the phrase described in the object knowledge storage section 139 at step 
1401 is judged. Here, when the phrase exists as object knowledge, it progresses to step 1402 and 
confirms whether have described the knowledge about the condition of the phrase. And at this step 
1402, when the condition is described, the knowledge B about the condition of that phrase A is changed 
into the natural language "A is B." On the other hand, it is not concerned with whether the knowledge of 
a condition exists, but progresses to step 1404, and confirms whether to have written knowledge of 
operation shortly. Here, when knowledge of operation exists, it progresses to step 1405 and the 
knowledge C currently written on actuation of the phrase A is changed into the natural language of 
"carrying out C of the A." An example is given and actuation here is explained. For example, in the 
condition of drawing 10 , the knowledge about the "compressor" of object knowledge shall be called. 
[0037] In this case, at step 1401, if the object knowledge table shown in drawing 8 shall be stored in the 
object knowledge storage section 139, since the "compressor" is described in object knowledge, it will 
progress to step 1402. Moreover, at step 1402, since the knowledge about the condition about a 
"compressor" does not exist, it progresses to step 1404. 

[0038] At step 1404, it turns out that two kinds, "ON" and "OFF", have the knowledge of actuation of a 
"compressor." It comes to be changed into two natural language sentences of "tuming off a compressor", 
saying this "tums on a compressor" on. Drawing 1 1 shows the example of a display in the display 1 5 in 
this case. Next, drawing 16 shows the flow of the object knowledge registration processing by the object 
knowledge control section 140 to the object knowledge storage section 139 of operation. 
[0039] In this case, it judges whether it is convertible for the format which can be registered into object 
knowledge at step 1501. Here, when conversion is successful, it progresses to step 1502 and judges 
whether tiie knowledge is knowledge about a condition. And if it is the knowledge about a condition, in 
step 1503, it will register to the object knowledge storage section 139. On the other hand, if it is not 
description about a condition, in step 1504, it will judge whether it is the knowledge about actuation. 
And in the case of the knowledge about actuation, in step 1505, it registers to the object knowledge 
storage section 139. 

[0040] An example is given and actuation here is explained. For example, if the case where the natural 
language sentence "operate a compressor" is inputted is considered as shown in d rawin g 12 , at step 
1501, it will be judged that registration in the next door "which operates", and object knowledge is 
possible for a "compressor." This progresses to step 1502. Here, although "A" is the form where it is 
"C", and it progresses to step 1504 since it is not description about a condition, since it is judged with it 
being the knowledge about actuation here, in step 1505, registration comes to be performed to the object 
knowledge table of the object knowledge storage section 139. Drawing 13 shows an example of the 
object knowledge table in the time of the registration to the object knowledge storage section 139 being 
completed. Next, for example, a sentence is rewritten like "tuming on a compressor, when the 
temperature of a sensor is 0 degree C", and the case where re-analysis is performed is explained. 
[0041] In this case, it progresses to semantic-analysis processing of step 240 by analysis level being set 
as "semantic-analysis level" at step 210. In semantic-analysis processing of step 240, a semantic 
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structure is generated by referring to the object knowledge table shown in the table for semantic analyses 
shown in drawin g,? , and drawin g 8 . In this case, since a semantic analysis is successful in an "on-" 
node existing in the object knowledge table of drawin g 8 , it progresses to step 245 from step 241, and 
that analysis result is displayed. And finally it progresses to step 290 and analysis processing is ended. 
DrawingJ4 shows the example of a display in the display 15 in this case. 

[0042] Therefore, since natural language is used for a cause and the knowledge of the matched-pairs 
elephant field can be displayed on it also when it is verified by verification of an analysis result that it is 
unsuitable if it does in this way, he can understand the contents of object knowledge easily also for the 
operator who is narrow-minded about the configuration approach of object knowledge. Moreover, since 
object knowledge can also be registered from the sentence described with natural language, modification 
of object knowledge serves as an easy activity for the operator who is narrow-minded about the 
configuration approach of object knowledge. Also from these things, the effectiveness of the activity 
which creates the proper text by the operator can be raised by leaps and bounds. 
[0043] In addition, this invention is not limited only to the above-mentioned example, but in the range 
which does not change a sunmiary, deforms suitably and can be carried out. For example, in the example 
mentioned above, although reference was not made especially about selection processing of a rewriting 
candidate, it can rewrite to the analysis control section 137, a candidate maintenance fiinction can be 
given, and it can realize by making deletion and an addition of a text perform alternatively by the edit 
control section 133 based on the directions from the input-control section 135. 
[0044] Moreover, in the example mentioned above, although the specification creation by natural 
language was described, it is effective also as all document analysis equipments that output the level of 
analysis failure, the cause part of analysis failure, and a selection candidate as an analysis result. 
[0045] 

[Effect of the Invention] According to the document analysis equipment of this invention, object 
knowledge can also be registered from the sentence which matched-pairs elephant knowledge could be 
displayed on the cause judged that is unsuitable with natural language when it was verified by 
verification of an analysis result that it is unsuitable, the operator could refer to this, and was described 
with natural language. Thereby, an operator becomes possible [ creating the target text / not knowing ] 
about the configuration approach of object knowledge, and the improvement in effectiveness of the text 
creation by the operator of him is attained. 
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[Drawing 1] 
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